INTRODUCTION
To fill a gap in the routine histological examinations of materials from insane hospitals, I examined in the year 1913 a series of 58 unselected cases of mental disease autopsied in the Boston State Hospital. I was personally somewhat astonished to find that 40 of these 58 cases or 68 per cent. exhibited changes in the optic nerves and th05e changes in most cases of an obvious and undeniably important character.
I present in tables below the general statistics of these cases, and a more particular analysis of 15 cases in which syphilis was demonstrable.
' Of special interest is one case (1913.5) in which a spirochete was demonstrated in the pial sheath of an optic nerve. The nerve itself showed a slight loss of nerve fibers by the Weigert method. The case was regarded as one of general paresis. It is to be regretted that no ophthalmoscopic examination was made in this case as well as in many other histologically interesting cases. This study is, however, a purely orienting one and in view of its results, beyond question a more thorough examination of the eyes will be made in future.1 In fact it may be advised that an ophthalmoscopic examination should be made (for scientific as well as for practical purposes) in all cases in which an autopsy has been granted or is likely to be granted. It may be wondered how often similar changes in other peripheral nerves, What are the changes seen in the fifteen syphilitic optic nerves? In general, peripheral degeneration of the nerve (see Fig. I March 1909, eighteen months after admission, and a year after his sight was lost, he developed mental symptoms for Which he was committed to this hospital.
In order of sequence, (I) optic involvement, (2) Section shows marked degeneration of Optic nerve, central area best preserved, and posterior column sclerosis. ' (Fig. 5) Age of infection unknown. Married twice ; no children. At 50 complained of dizziness and would fall in the street; could not get along in the dark; complained of failing eyesight, shooting pains in legs, vomiting and gastric crises. Impotence--this worried him-wished unnatural sexual intercourse. At 52 became irritable, hallu'cinated, and developed homicidal tendencies.
Was sent to the hospital at 53; died at 54. Nemologically: Rigid pupils, diplopia; tremor of lips, tongue, hand; gait ataxic; Romberg+ ; tendon reflexes absent; sphincters relaxed; important Wa. R. +' in fluid and serum; cell count 45 to cu.m.m.; globulin 1-; salvarsan-z injections.
Summary: Tabetic symptoms first with slight impairment of vision and finally a_psychosis. Whole period of symptoms, four years. Posterior column sclerosis definite-optic nerve changes faint. '
Of the nonsyphilitic, the arteriosclerotics led, and the most characteristic change in the nerves was a degeneration about the central artery of the retina in the optic nerve (see Fig. 2 ). A laundress, who presented certain vague and anomalous mental symptoms, with no neurological findings which suggested the cause of her" illness. OphtHalmoscopic examination was not made during her life. Suddenly she fell dead while arranging her hair after dinner. There were inequalities in the optic discs then; one showed central cupping rather deeper than physiologic, the other showed a large gray protruding disc tentatively called a choked disc. Postmortem, the left internal carotid had been aneurysmal and had burst. Before this it had pressed on the left optic nerve, producing atrophy sufficient to allow blood to ascend into the sheath of the nerve and produce the picture as outlined (see Section shows marked choked disc on left (see Fig. 4 ), faintly on right ; no changes in cord. Multiple carcinoma of brain.
It may be worth while to note the methods employed in this investigation. On account of the fact that some hesitancy is sometimes felt to removing the retina for study I present a method which is cosmetically perfect so far as the restoration of the appearance of the body is concerned. There is nothing original about the method, which has been constructed from the data of various well-known handbooks.
Method: Peel the dura from the anterior fossae, and with a Chisel 8 cm. longX I cm. wide cut an elliptical area from the orbital plate, the center of the ellipse to coincide with the slight inner convexity of the orbital plate, including the sides of the optic foramina. Remove bone thus encircled.
The optic nerve in its dural sheath will present at the proximal end and the fat and muscles surrounding the nerve and globe at the distal end. Lightly grasp the fat with a pair of hemostats and with a scalpel dissect the nerve from the foramen; take a deeper bite with the hemostats and cut down on them from the distal end of the ellipse to the globe. Gently pick up the dura at the proximal end of the nerve and exert traction loosening tissues from beneath.
With the left hand fix the globe in the orbital cavity by pressure from without and pierce the sclera with sharp scalpel. With the hemostats pick up the cut edge of the sclera and with curved scissors rapidly cut around the nerve head. A bit of cotton, soaked in permanganate and dried, is introduced into the eyeball, presenting a dark background for the pupil, and the cavity is closed by more filling in with cotton until inspection from the face shows a full orbit. It is often preferable to use a dark colored material which will pack better than cotton and for this purpose a bit of jute may be recommended.
After removal, examine the disc and describe any gross depressions, elevations or other obvious changes. The retinal vessel normally closely resembles one of the meningeal twigs of the pia mater.
Fix in formalin (10 per cent.) four to six or more days. Trim specimen in this wise (Verhoeff's direction): with curved scissors clip the sclera down to the smallest square compatible with preserving the nerve, cutting under the retina, or, at least, not detaching it from the disc. Sever the nerve within the first centimeter behind the globe-this including the inturning of the central artery of the retina-and embed in celloidin after mordanting in Weigert Mordant I.
Mount on blocks with the disc parallel to the block, and cut down until the central vessels show from the disc to the proximal end of the nerve.
If sections are desired for nuclear staining, save some at 10 microns; otherwise, ten to twelve sections are available at 14 microns. Cut. in series-mount and stain in the celloidin sheet by Weigert myelin sheath method.
The routine method for the examination of these optic nerves was in all cases by the Weigert myelin sheath method. In order to secure a nuclei stain after the first mordant of Weigert's method, I used Verhoeff's nuclear stain, a modification of the classical hematoxylin eosin stain described by him in the Journal of the American Medical Association, March 14, 1908, p. 76, and in the same Journal May 6, 1911, p. 1326. These two methods were sufficient for longitudinal sections.
Cross sections of the optic nerves were stained at a plane behind the turning in of the arteria centralis retinae and in a number of instances cresyl violet was used to secure evidences of lymphocytic infiltration if any. If such infiltration was evident, material from the nerve in question was examined by the Levaditi modification for spirochetes of Ramon y Cajal's silver impregnation. (The search was rewarded in one instance, 1913.5.)
In a number of instances, as suggested by clinical history or for other reasons, the Marchi method was used. No cases of acute Marchi degeneration were discovered in this series. CONCLUSIONS I. Forty cases or 68 per cent. of a random series of 58 cases of mental disease autopsied at the Boston State Hospital showed obvious and important chronic changes in one or . both optic nerves (one, I 3; both, 27).
2. In the same series of 58 there were but 34 which showed chronic spinal cord changes by the same method (Weigert myelin sheath).
3. There were 7 cases which showed very slight changes in the spinal cord (although in all instances definite changes) when there were no changes demonstrable in the optic nerves. 5. In one case a spirochete was demonstrated by the Levaditi method in the pial sheath of the optic nerve in a case diagnosticated general paresis (although possibly one of cerebrospinal syphilis).
